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ABSTRACT

An apparatus, System, and method are provided for identi
fying the content representation value of a set of terms. The
apparatus includes an input module, a rules module, a
Sorting module, and an output module. The input module
parses a document to identify a set of terms used in the
document. The rules module determines a representation
Score by applying a Set of relevancy rules to each term. The
representation Score indicates how well a term represents the
content of the document. The Sorting module Sorts the Set of
terms based on the representation Score for each term. The
output module provides the Sorted Set of terms. The repre
Sentation Scores may be used to facilitate creating, editing,
or revising the document.
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APPARATUS, SYSTEM, AND METHOD FOR
IDENTIFYING THE CONTENT REPRESENTATION
VALUE OF A SET OF TERMS
BACKGROUND OF THE INVENTION

0001) 1. Field of the Invention
0002 The invention relates to document searching. Spe
cifically, the invention relates to apparatus and methods for
identifying the content representation value of a Set of terms
within a particular document.
0003 2. Description of the Related Art
0004 Thanks to the increasing popularity of electronic
publishing, there is a large amount of information available
on Substantially any topic on the Internet. For the informa
tion to be useful, the information needs to efficiently found
and retrieved. One conventional way of locating information
uses a Search engine to locate documents that contain one or
more Search terms provided by a user. The Search engine
provides the user with a list of documents ordered by their
relevancy to the Search terms.
0005 The list of documents returned by the search engine
can comprise web pages, published documents, files, or the
like. If the document is a web page, the document can
include attributes, tags, text, Sections, panels, and other
components that comprise the web page. A published docu
ment may be a Word processing document, a markup lan
guage document, a document in Portable Document Format
(PDF), or the like.
0006 Search engines rank a plurality of documents
known to the Search engine in order of relevancy to the
Search terms. Search engines rank a document using one or
more relevancy rules. For example, a relevancy rule can test
to see if a Search term is present in the title of the document.
Other common relevancy rules may include counting the
number of times a Search term is used in the document, the
location of the Search term in the document, whether or not
the Search term is in the abstract of the document, and the

proximity of one Search term to other Search terms. The
Search engine Sums the weighted results from each of these
rules to determine an overall relevancy Score for the docu
ment. The Search engine orders the list of documents by each
document's relevancy Score.
0007. The ordered list of documents returned by the
Search engine may or may not be useful to the user. Often,
documents that effectively meet the needs of the user are not
identified by the Search engine, or are not highly ranked by
the Search engine. One reason for a low ranking can be that
the document is written without a knowledge or clear
understanding of the relevancy rules used by the Search
engine to rank the document. For example, a document can
very effectively meet the needs of a user, but if one of the
Search terms is not in the title, the document will receive a

lower ranking than other, leSS useful documents that do
include the search term in the title. Writing documents with
relevancy rules in mind can minimize the occurrence of the
problem described above. Doing So, however, can interfere
with the creative or technical objective in initially drafting
the document. Preferably, the author should be unconcerned
with relevancy rules and or Search engine ranking while
drafting the document.

0008 FIG. 1 illustrates a conventional system 100 for
publishing and retrieving electronic documents. An author
creates a document 102 and provides the document 102 to a
web server 104 or other repository. The author can make the
document 102 available to a set of private or public users. A
search engine 106 is made aware of the new document 102
either by a manual registration of the document 102 or by an
automatic discovery of the document 102 using a web
crawler or Similar technology.
0009. Once the search engine 106 discovers the docu
ment 102, an indexer 108 indexes the document 102 and
stores information about the document 102 in a database

1110. The search engine 106 is now able to include the
document 102 in response to Search requests.
0010 Auser Submits one or more search terms 112 to the
Search engine 106. A Searcher 114 compares the Search terms
112 to information stored about indexed documents 102. The
Searcher 114 uses indexed document information in the
database 110 to build a list of documents 102 that are most

relevant to the search terms 112. The search engine 106
returns a ranked document list 116 to the user with the most

relevant document 102 at the top of the list 116. The search
engine 106 determines which documents 102 are relevant to
the Search terms 112 using one or more of the relevancy
rules described above.

0011. Unfortunately, the search engine 106 might not
include the document 102 that a user would determine to be

most relevant in the ranked document list 116. Alternatively,
the document 102 might be ranked very low in the ranked
document list 116. The document 102 that the user would

determine to be most relevant might be written in a manner
that prevents the document 102 from being highly ranked by
the search engine 106. The author of such a document 102
may not know how to write documents 102 that the search
engine 106 will rank highly for the search terms 112. As a
result, the author can unintentionally prevent the user from
locating the document 102 due to a format of the document
content that results in a low ranking from the Search engine
106.

0012. The author can attempt to optimize the document
102 for a particular search term 112 using a trial and error
process of editing the document 102 and then re-Submitting
the document 102 to a Search engine 106, conducting a
Search using the Search terms 112 and hope for a higher
ranking. If the Search engine 106 provides a higher ranking
for the document 102, the edits were Successful. If the

ranking remains the same or decreases, the edits were not
Successful. A trial and error proceSS may be lengthy in large
document management and publishing facilities, making a
trial and error approach impractical.
0013 A more efficient way to optimize the document 102
for a particular Search term is to request a description of the
Search engine relevancy rules from the operator of a Search
engine 106. However, Search engine operators typically do
not readily provide the rules. Even if the author acquires the
relevancy rules for a Search engine 106, remembering the
rules while drafting the document 102 is difficult and can
interfere with the drafting process. Authors typically find it
difficult to remember relevancy rules while writing. Simi
larly, attempting to manually compute a relevancy ranking
for the document 102 during the drafting process is not
practical.
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0.014. From the foregoing discussion, it should be appar
ent that a need exists for an apparatus and method that
identify the content representation value of a Set of terms
found in a document 102. Beneficially, Such an apparatus
and method would assist document authors in optimizing
Search engine relevancy Scores for Specific terms. Optimized
documents 102 will minimize the amount of time a user

spends Searching for relevant documents with a Search
engine 106.
SUMMARY OF THE INVENTION

0.015 The various embodiments of the present invention
have been developed in response to the present State of the
art, and in particular, in response to the problems and needs
in the art that have not yet been met for identifying the
content representation value of a Set of terms. Accordingly,
the various embodiments have been developed to provide an
apparatus and method for identifying the content represen
tation value of a set of terms that overcomes many or all of
the above-discussed shortcomings in the art.
0016. An apparatus according to one embodiment of the
present invention includes an input module, configured to
parse a document and identify a set of terms used in the
document; a rules module, configured to determine a rep
resentation Score by applying a set of relevancy rules to each
term; a Sorting module, configured to Sort the Set of terms
based on the representation Score for each term; and an
output module, configured to provide the Sorted set of terms.
0.017. The input module may be further configured to
eliminate irrelevant terms from the Set of terms to increase

efficiency. The rules module may be further configured to
modify the Set of relevancy rules to be used in determining
the representation score for each term. The ability to modify
the set of relevancy rules enables new rules to be added to
the rules module in the future.

0.018 Preferably, the apparatus is configured to provide
interactive feedback while editing an electronic version of a
document. The output module may be configured to mark
the representation Score for each term in the electronic
version of the document, and the rules module may be
configured to interactively determine the representation
Score for each term as the electronic version of document is

being edited.
0019. The sorting module may be further configured to
Suggest changes to the document that will improve the
representation Score of a Selected term. The output module
may be further configured to provide the representation
Score for each term, and a representation Sub-Score for each
relevancy rule for each term.
0020 Optionally, the apparatus may be configured to
determine a synonym representation Score by applying the
Set of relevancy rules to each of a set of Synonyms for a
Selected term. The Set of Synonyms are Sorted based on the
Synonym representation Score for each Synonym and the
output module provides the Sorted Set of Synonyms.
0021. An apparatus according to another embodiment of
the present invention includes a Section module, an input
module, a rules module, an aggregation module, a Sorting
module, and an output module. The Section module identi
fies Sections of a document. The input module parses a
document and identifies a set of terms used in the document.

The rules module determines a set of Section representation
Scores by applying a set of relevancy rules to each term. The
aggregation module weights the Set of Section representation
Scores for each term to determine an overall representation
Score. The Sorting module Sorts the Set of terms based on the
overall representation Score for each term. The output mod
ule provides the Sorted Set of terms.
0022. A method according to one embodiment of the
present invention includes parsing a document to identify a
Set of terms used in the document and then determining a
representation Score by applying a Set of relevancy rules to
each term. Next, a Sorting module Sorts the Set of terms
based on the representation Score for each term and provides
the Sorted set of terms.

0023 The present invention also includes embodiments
arranged as machine-readable instructions that comprise
Substantially the same functionality as the components and
StepS described above in relation to the apparatus. Embodi
ments of the present invention provide a generic content
representation value identification Solution that ranks each
of a set of terms by the ability of the term to represent the
content of a document. The features and advantages of
different embodiments will become more fully apparent
from the following description and appended claims, or may
be learned by the practice of embodiments of the invention
as set forth hereinafter.
BRIEF DESCRIPTION OF THE DRAWINGS

0024. In order that the advantages of the different
embodiments of the invention will be readily understood, a
more particular description of the embodiments briefly
described above will be rendered by reference to specific
embodiments that are illustrated in the appended drawings.
Understanding that these drawings depict only typical
embodiments of the invention and are not therefore to be

considered to be limiting of its Scope, the embodiments will
be described and explained with additional Specificity and
detail through the use of the accompanying drawings, in
which:

0025 FIG. 1 is a schematic block diagram of a conven
tional System for publishing and retrieving documents,
0026 FIG. 2 is a schematic block diagram of one
embodiment of an apparatus for identifying the content
representation value of a set of terms,
0027 FIG. 3 is a schematic block diagram of one
embodiment of an apparatus for identifying the content
representation value of a set of terms,
0028 FIG. 4 is a chart illustrating an example set of
ranked terms,

0029 FIG. 5A is a flow chart diagram illustrating one
embodiment of a method for identifying the content repre
Sentation value of a Set of terms, and

0030 FIG. 5B is a flow chart diagram illustrating one
embodiment of a method for identifying the content repre
Sentation value of a Set of terms.
DETAILED DESCRIPTION OF THE
INVENTION

0031. It will be readily understood that the components of
embodiments of the present invention, as generally
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described and illustrated in the Figures herein, may be
arranged and designed in a wide variety of different con
figurations. Thus, the following more detailed description of
the embodiments of the apparatus, System, and method of
the present invention, as presented in the Figures, is not
intended to limit the Scope of the invention, as claimed, but
is merely representative of Selected embodiments of the
invention.

0032. Many of the functional units described in this
Specification have been labeled as modules, in order to more
particularly emphasize their implementation independence.
For example, a module may be implemented as a hardware
circuit comprising custom VLSI circuits or gate arrayS,
off-the-shelf SemiconductorS Such as logic chips, transistors,
or other discrete components. A module may also be imple
mented in programmable hardware devices Such as field
programmable gate arrays, programmable array logic, pro
grammable logic devices or the like.
0.033 Modules may also be implemented in Software for
execution by various types of processors. An identified
module of executable code may, for instance, comprise one
or more physical or logical blocks of computer instructions
which may, for instance, be organized as an object, proce
dure, function, or other construct. Nevertheless, the

executables of an identified module need not be physically
located together, but may comprise disparate instructions
Stored in different locations which, when joined logically
together, comprise the module and achieve the Stated pur
pose for the module.
0034 Indeed, a module of executable code could be a
Single instruction, or many instructions, and may even be
distributed over Several different code Segments, among
different programs, and acroSS Several memory devices.
Similarly, operational data may be identified and illustrated
herein within modules, and may be embodied in any Suitable
form and organized within any Suitable type of data Struc
ture. The operational data may be collected as a Single data
Set, or may be distributed over different locations including
over different Storage devices, and may exist, at least par
tially, merely as electronic Signals on a System or network.
0.035 Reference throughout this specification to “a select
embodiment,”“one embodiment,” or “an embodiment”

means that a particular feature, Structure, or characteristic
described in connection with the embodiment is included in

at least one embodiment of the present invention. Thus,
appearances of the phrases “a Select embodiment,”“in one
embodiment,” or “in an embodiment” in various places
throughout this Specification are not necessarily all referring
to the same embodiment.

0.036 Furthermore, the described features, structures, or
characteristics may be combined in any Suitable manner in
one or more embodiments. In the following description,
numerous Specific details are provided, Such as examples of
programming, Software modules, user Selections, user inter
faces, network transactions, database queries, database
Structures, hardware modules, hardware circuits, hardware
chips, etc., to provide a thorough understanding of embodi
ments of the invention. One skilled in the relevant art will

recognize, however, that the embodiments of the invention
can be practiced without one or more of the Specific details,
or with other methods, components, materials, etc. In other
instances, well-known Structures, materials, or operations

are not shown or described in detail to avoid obscuring
aspects of the various embodiments.
0037. The illustrated embodiments of the invention will
be best understood by reference to the drawings, wherein
like parts are designated by like numerals throughout. The
following description is intended only by way of example,
and Simply illustrates certain Selected embodiments of
devices, Systems, and processes that are consistent with the
invention as claimed herein.

0038 FIG. 2 illustrates an apparatus 200 for identifying
the content representation value of a Set of terms. The
apparatus 200 includes an input module 202, a rules module
204, a sorting module 206, an output module 208, and a
memory structure 210. The input module 202 parses a
document 102 to identify a set of terms 212 used in the
document 102. A user provides the document 102 by Sub
mitting the document 102 to the input module 202 via a web

page, Graphical User Interface (GUI), Script, file transfer, or
the like.

0039. As used herein, the word term refers to a word,
phrase, tag, attribute, or other component found in the
document 102. The input module 202 parses the document
102 to identify the unique terms used within the document
102. The document 102 may comprise a web page, elec
tronic form, published document, file, or the like. Preferably,
the input module 202 stores each term identified in the
document 102 within a set of terms 212 in a memory
Structure 210 Such as an array, linked list, object, database,
or the like. The memory structure 210 is stored in physical
memory comprised of integrated circuits, a magnetic hard
drive, or other Volatile or non-volatile Storage device.
0040. Optionally, the input module 202 may eliminate
irrelevant terms from the set of terms 212. Irrelevant terms

may comprise terms that do not convey the content, or
subject matter, of the document 102. Common irrelevant
terms may include “a,”“and,”“the,”“or,”“but,” other articles
and common forms of common verbs. Such as “to be.”

Preferably, the set of irrelevant terms is user-configurable so
that terms may be added to the set or deleted from the set.
Eliminating irrelevant terms may decrease the amount of
memory required by the memory Structure 210. Eliminating
irrelevant terms may also decrease the amount of time the
rules module 204 requires to process the document 102.
0041. The rules module 204 determines a representation
score 214 for each term identified by the input module 202.
The rules module 204 applies a set of relevancy rules 216 to
each term. The Set of relevancy rules 216 comprises one or
more rules. AS described above, Sample rules may include:
testing to see if a term is present in the title of the document
102, the number of times the term is used in document 102,
the location of the term in the document 102, whether or not
the term is in the abstract of the document 102, and other
rules known to those of skill in the art.

0042. The rules module 204 applies a first rule in the set
of relevancy rules 216 to each term to determine a rule level
representation score 218 for the term. The rule level repre
Sentation Score 218 conveys the ability, according to the first
relevancy rule, of a term to represent the content of the
document 102 as a whole. The rules module 204 determines

similar rule level representation scores 218 for each of the
relevancy rules. The rules module 204 repeats this process
for each of the terms in the set of terms 212.
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0.043 Certain terms may represent the content of a docu
ment 102 more effectively than other terms. For example, a
document 102 describing the proper way to display a flag
may be well Summarized by terms Such as “flag,”“flagpole,”
and “display”. Other terms such as “wind,”“unfold,” and
“clean” may also be included in the document 102, but these
terms are less effective at Summarizing the document 102.
Each relevancy rule is designed to assess the ability a term
to represent the content of the document 102.
0044. Once the rules module 204 applies each of the
relevancy rules 216 to a term, the rules module 204 stores
the resulting set of rule level representation scores 218 in the
memory structure 210. The rules module 204 combines the
rule level representation Scores 218 for a term to get a single
representation Score 214.
0045. The rules module 204 may combine the rule level
representation Scores 218 by applying a predetermined
weight to each rule level representation Score 218 and
Summing the resulting weighted Scores to get a single
representation score 214 for the term. Preferably, the
weights used for each rule level representation Score 218 are
user-configurable. Of course, other methods readily recog
nizable to those of skill in the art may be used to combine
the rule level representation Scores 218 into a Single repre
Sentation Score 214.

0.046 Preferably, the rules module 204 stores the result
ing representation Score 214 in the memory Structure 210.
The representation Score 214 characterizes how well each
term represents the content of the document 102.
0047 Optionally, the rules module 204 may allow modi
fication of the set of relevancy rules 216. Each rule in the set
216 may be enabled or disabled. Some relevancy rules 216
may not apply to particular documents 102. For example, a
relevancy rule that Searches for a term in an abstract of a
document 102 may be undesirable for documents 102 with
out abstracts. A relevancy rule that Searches for terms in the
abstract may be disabled for documents 102 without
abstracts to avoid this problem.
0.048. Additionally, the rules module 204 may allow new
relevancy rules to be added to the set of relevancy rules 216.
AS new relevancy rules are developed, it may be desirable
to add the new rules to the rules module 204. A weighting
value may be specified when adding a new rule So that the
rules module 204 will be able to incorporate the rule level
representation Score 218 resulting from the new rule into the
representation Score 214.
0049. In one embodiment, the rules module 204 allows a
user to define a plurality of sets of relevancy rules 216. Each
Set may contain one or more relevancy rules. The rules
module 204 may use one rule Set when evaluating a par
ticular type of document 102. Similarly, the rules module
204 may use a second rule set to simulate the behavior of a
particular Search engine 106.
0050 Optionally, the rules module 204 may interactively
determine the representation Score 214 for each term while
a user edits an electronic version of the document 102. The

electronic version of document may comprise a word pro
cessing format, markup language format, publishing format,
or the like. AS changes are made to the electronic version of
the document 102, the rules module 204 may detect the

changes and re-determine the representation Score 214 for
each term as the Set of terms 212 grows.
0051. In this embodiment, the apparatus does not require
the input module 202 to parse the electronic version of the
document 102. Instead, the rules module 204 detects

changes directly. The ability to interactively determine a
representation Score 214 allows a user to make changes to
the document 102 and quickly determine how the changes
affect the representation Score 214 for a term.
0.052 The sorting module 206 sorts the set of terms 212
based on each terms representation Score 214. Typically, the
sorting module 206 sorts the set of terms 212 by represen
tation Score 214 in descending order Such that the term with
the highest representation score 214 is listed first. Preferably,
the sorting module 206 stores the sorted set of terms in the
memory structure 210.
0053) Optionally, the sorting module 206 may suggest
changes to the document 102 that will improve the repre
Sentation Score 214 of a Selected term. For example, a user
may select a term by clicking on the term in a Graphical User

Interface (GUI), typing the Selected term in a text interface,

or other similar method. The sorting module 206 may
Suggest actions Such as including the Selected term in the
heading or title of the document 102, increasing the number
of times the selected term is used in the document 102, or

moving the Selected term closer to the beginning of the
document 102. The Sorting module 206 may Suggest actions
based on the set of relevancy rules 216 used by the rules
module 204. Suggesting improvements may decrease the
time a user Spends revising the document 102.
0054) The output module 208 provides the sorted set of
terms to a user. The output module 208 may access the
sorted set of terms in the memory structure 210. The output
module 208 provides the sorted set of terms to a user via a
GUI, hard copy, file transfer, markup language, or the like.
Typically, the output module 208 displays the term with the
highest representation Score at the top of the Set of terms
212.

0055 Optionally, in addition to providing an ordered list
of terms, the output module 208 may also provide the
representation Score 214 for each term. The output module
208 accesses the memory structure 210 to get the represen
tation score 214. The representation score 214 may be useful
to a user in comparing various terms to each other. Addi
tionally, the output module 208 may access the rule level
representation scores 218 in the memory structure 210 and
provide them to the user.
0056. The rule level representation scores 218 may be
useful in analyzing why a particular term has a high or low
representation score 214. The output module 208 may
Summarize the rule corresponding to the rule level Score So
that the user may determine how to influence the Score. For
example, a rule that counts the number of times a term is
used in the document 102 may be summarized in the output
by the word “frequency.”
0057. In one embodiment, the output module 208 may
mark the representation Score 214 or the rank for each term
in an electronic version of the document 102. For example,
the output module 208 may highlight each term using
different colors to indicate the term's relative representation
Score 214. Terms with the highest Scores may be highlighted
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yellow, terms with the next highest Scores may be high
lighted orange, and So on. Terms with low Scores may have
no highlighting.
0.058 Of course, the output module 208 may use other
methods to highlight the representation Score 214 Such as
using a bold font, italics font, underlining, SuperScripts,
subscripts or the like. Alternatively, a GUI window may
show an ordered list of terms, ordered by their representation
Score 214. The GUI window may comprise a Script, plugin
module, or the like that may be integrated with the electronic
version of the document 102. Marking the representation

aggregation module 304, a Sorting module 206, an output
module 208, and a memory structure 210. The section
module 302 identifies sections of a document 102. The

section module 302 parses the document 102 to determine
the number of sections that comprise the document 102. An
identifier defines each section in the document 102. The

identifier may comprise a tag, a file, a keyword, or the like.
The section module 302 may record information about each
Section, Such as the Section identifier, the Section name, the

terms in the Section, and the like in the memory Structure
210.

score 214 in an electronic version of the document 102

0064. The input module 202 parses the document 102 and

enables a user to quickly See the representation Score 214 or
ranking for each term and more efficiently make edits to the
document 102 to optimize the representation score 214 for
a particular term.
0059 Another embodiment of an apparatus for identify
ing the content representation value of a Set of terms 212
may determine a Synonym representation Score for a set of
synonyms for a selected term. Often search engines 106
locate documents 102 based on a Set of Synonyms of Search
terms 112 in addition to Searching based on the Search terms
112. Searching based on a set of synonyms may return useful
documents that would not have been located if just the

identifies a set of terms 212 used in the document 102 in

Search terms 112 were considered.

0060. In this embodiment of an apparatus, a rules module
204 may access one or more Synonym lists to determine a Set
of synonyms for a term selected by a user. Preferably, the
user may add a new Synonym list to the Set of Synonym lists.
The ability to modify the set of synonym lists is useful in
optimizing a document 102 for different search engines 106.
The rules module 204 may access a synonym list used by a
first search engine 106 in optimizing a document 102 for the
first search engine 106. Similarly, the rules module 204 may
access a Synonym list used by a Second Search engine 106 in
optimizing a document 102 for the Second Search engine
106.

0061 The user selects a term using a text interface, GUI,
or the like. Alternatively, another application or apparatus
may determine the Seleteced term automatically. Preferably,
the memory structure 210 stores a set of synonyms for the
Selected term. The rules module 204 then scores each

Synonym in Substantially the same manner as described in
relation to FIG. 2 above using a set of relevancy rules 216.
The rules module 204 determines a set of synonym rule level
representation Scores for each Synonym and preferably
places the scores in the memory structure 210. The rules
module 204 combines the synonym rule level representation
Scores to get a single Synonym representation Score for the
Synonym in Substantially the same manner as described in
relation to FIG. 2 above.

0062) A sorting module 206 sorts the set of synonyms
based on the Synonym representation Score for each Syn
onym in Substantially the same manner as described in
relation to FIG.2 above. An output module 208 provides the
Sorted Set of Synonyms to a user in Substantially the same
manner as described in relation to FIG. 2 above.

0.063 FIG. 3 illustrates another embodiment of an appa
ratus 300 for identifying the content representation value of
a set of terms 212. The apparatus 300 includes a section
module 302, an input module 202, a rules module 204, an

Substantially the same manner as described in relation to
FIG. 2. In addition, the input module 202 records which
Sections each term is found in.

0065. The rules module 204 determines a set of section
representation Scores for each term by applying a set of
section relevancy rules. The rules module 204 uses the set of
terms 212 identified by the input module 202 and the section
information identified by the section module 302. Section
relevancy rules are relevancy rules that may apply Specifi
cally to one section of a document 102. It may be desirable
to identify the ability of a term to represent the content of a
document 102 by using different relevancy rules for each
section of the document 102. For example, a section rel
evancy rule may look for the position of a term in the title
Section of a document 102.

0066. The rules module 204 determines a section repre
Sentation Score by applying one or more Section relevancy
rules to a section. If the rules module 204 applies more than
one Section relevancy rule to a Single Section, the rules
module 204 combines the results of each of the section

relevancy rules into a single Section representation Score
220. The rules module 204 may combine the results by
applying a weighting to each of the results and Summing the
weighted results, or by other methods of aggregating mul
tiple results into a Single result. Preferably, the rules module
204 stores the section representation scores 220 in the
memory structure 210.
0067. The rules module 204 evaluates each of the section
relevancy rules for each term. As a result, the rules module
204 produces a set of section representation scores 220 for
each term. The aggregation module 304 obtains the Section
representation Scores 220 for a Single term from the memory
Structure 210 and combines the Section representation Scores
220 to determine an overall representation score 214. The
aggregation module 304 may simply Sum the Section rep
resentation Scores 220. Alternatively, the aggregation mod
ule 304 may emphasize the section representation scores 220
of certain Sections, Such as the title Section, by assigning a
weighting value to those Sections. Preferably, the weighting
values used by the aggregation module 304 are user-con
figurable.
0068. The sorting module 206 sorts the set of terms 212
based on each terms overall representation Score 214, as
determined by the aggregation module 304. The Sorting
module 206 sorts in Substantially the same manner as
described in relation to FIG. 2. The output module 208
provides the Sorted Set of terms to a user in Substantially the
same manner as described in relation to FIG. 2. However,

the output module 208 may additionally provide the set of
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Section representation Scores 220 for each term. A user may
use the Section representation Scores 220 to optimize corre
sponding Sections of the document 102.
0069 FIG. 4 illustrates a sample output 400 provided by
the output module 208. The sample output 400 includes a list
of sorted terms 402 sorted by their overall representation
scores 404. Additionally, section representation scores 406
are included in the sample output 400. In the sample output

400 the aggregation module 304 (See FIG.3) weighted each
of the section scores 406 equally to obtain the overall
representation score 404.
0070 The user may optimize the document 102 using
information provided in the sample output 400. For
example, the user may intend the document 102 to be found

by a search engine 106 when the search terms 112 (See FIG.
1) “health insurance” are submitted to the search engine 106.

The user may notice in the sample output 400 that the term
“insurance'408 is highly ranked, but the term “health’410 is
ranked lower than desired. Since the user desires the highest
Score possible from a Search engine 106 when the Search
terms 112"health insurance” are submitted, the user may edit
the document 102 to increase the ranking of the term
“health’410. The user may determine from the sample
output 400 that one way of increasing the ranking of the term
“health’410 would be to include the term “health’410 in the
title of the document 102.

0071 Including the term “health'410 in the title of the
document 102 will increase the overall representation score
412 for the term “health’410 since the section representation
score 414 for the title section of the document 102 for the

term “health’410 is zero. Similarly, including the term
“health’410 in the abstract will increase the overall repre
sentation score 412 for the term “health’410. The user may
make several edits to the document 102 that increase the

overall representation score 412 for the term “health’410

and then submit the document 102 to the apparatus 300 (See
FIG. 3) again for evaluation. In this manner, the user may

iteratively edit the document 102 until the set of terms 212
have a desired ranking. The apparatus 300 provides an
efficient tool for iteratively editing the document 102 by
providing Specific feedback regarding the representation
value for each of the set of terms 212. The user may perform
the iterative editing proceSS without a lengthy process for

publishing the document 102 on a web server 104 (See FIG.
1) Once editing is complete the document 102 may be
published on the web server 104, making the document 102
accessible to a Search engine 106.
0.072 Another embodiment of the invention may deter
mine and provide a ranked Set of Synonyms for a Selected
term based on a set of Section relevancy rules. The apparatus
ranks the Synonyms using an overall Synonym representa
tion Score that the apparatus derives from a set of Synonym
Section representation Scores in Substantially the Same man
ner as describe above in relation to FIG. 3. The apparatus
determines the Set of Synonyms in Substantially the same
manner as described in relation to FIG. 2.

0073 FIG. 5A illustrates one embodiment of a method
500 for identifying the content representation value of a set
of terms 212 for a document 102. The method may begin
502 when a user optionally modifies 504 the set of relevancy
rules 216 to be used in determining the representation Score
214 for each term. Modifying the rules may be desirable as

described in relation to FIG. 2 above. Next, an input module
202 parses 506 the document 102 to identify the set of terms
212 used in the document 102.

0074) Preferably, the input module 202 eliminates 508
irrelevant terms from the set of terms 212 before storing the
set of terms 212 in a memory structure 210. A rules module
204 obtains the set of terms 212 from the memory structure
210 and determines 510 a representation score 214 by
applying a set of relevancy rules 216 to each term. The
representation Score 214 for each term may be Stored in the
memory structure 210.
0075) A sorting module 206 sorts 512 the set of terms 212
based on the representation Score 214 for each term obtained
from the rules module 204. An output module 208 provides
514 the Sorted set of terms 212 to a user and the method ends

516. Preferably, the output module 208 provides the repre
sentation score 214 and rule level representation scores 218
for each term.

0076 Optionally, the user selects a term and the output
module 208 may suggest changes to the document 102 that
will improve the representation score 214 of the selected
term. Preferably, the output module 208 marks the repre
Sentation Score 214 for each term in an electronic version of

the document 102 so that the user may interactively deter
mine the representation Score 214 for each term while
editing the electronic version of the document.
0077. The user may iteratively repeat the method 500 and
edit the document 102 to improve the representation score
214 of a particular term used in the document 102. The user
may edit the term position, term placement, frequency of the
term, or other aspects of the term to improve the represen
tation score 214. The user then applies the method 500 to the
edited document 102 to obtain an updated term relevancy
ranking. The user repeats the Steps of editing and performing
the method 500 until the desired term relevancy ranking is
realized. In this manner, the user may ensure that the terms
the user believes closely represent the content of the docu
ment 102 are also the highest ranked terms as determined by
the method 500.

0078. Once the user optimizes the document 102 by the
iterative process described above, the user may place the
document 102 on a web server 104. A search engine 106 may
return the optimized document 102 when Someone Searching
for documents using Search terms 112 that are Substantially
the same as the terms that the user optimized in the docu
ment 102.

007.9 FIG. 5B illustrates one embodiment of a method
518 for identifying the content representation value of a set
of synonyms for a selected term. The method begins 520
when a user selects 522 a term. A rules module 204 creates

524 a set of synonyms for the selected term based on a
synonym list. The rules module 204 determines 526 a
Synonym representation Score by applying a set of relevancy
rules 216 to each synonym. The rules module 204 may store
the Synonym representation Score for each Synonym in a
memory structure 210.
0080) A sorting module 206 sorts 528 the set of syn
onyms based on the Synonym representation Score for each
synonym obtained from the rules module 204. An output
module 208 provides 530 the sorted set of synonyms to a
user and the method ends 532. Preferably, the output module
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208 provides the synonym representation score 214 and rule
level Synonym representation Scores 218 for each Synonym.
0081. Optionally, the user selects a synonym and the
output module 208 may Suggest changes to the document
102 that will improve the synonym representation score 214
of the selected synonym. Preferably, the output module 208
marks the Synonym representation Score for each Synonym

version of document.

in an electronic version of the document 102 so that the user

document;

may interactively determine the Synonym representation
Score 214 for each Synonym while editing the electronic
version of the document 102.

0082 The embodiments of the present invention may be
embodied in other specific forms without departing from its
Spirit or essential characteristics. The described embodi
ments are to be considered in all respects only as illustrative
and not restrictive. The scope of different embodiments of
the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their Scope.
What is claimed is:

1. An apparatus for identifying the content representation
value of a set of terms, the apparatus comprising:
an input module configured to parse a document to
identify a Set of terms used in the document;
a rules module configured to determine a representation
Score by applying a set of relevancy rules to each term;
a Sorting module configured to Sort the Set of terms based
on the representation Score for each term; and
an output module configured to provide the Sorted Set of
terms.

2. The apparatus of claim 1, wherein the input module is
further configured to eliminate irrelevant terms from the Set
of terms.

3. The apparatus of claim 1, wherein the output module is
further configured to provide the representation Score for
each term.

4. The apparatus of claim 1, wherein the output module is
further configured to provide a rule level representation
Score for each relevancy rule for each term.
5. The apparatus of claim 1, wherein the rules module is
further configured to modify the set of relevancy rules to be
used in determining the representation Score for each term.
6. The apparatus of claim 1, wherein the Sorting module
is further configured to Suggest changes to the document that
will improve the representation Score of a Selected term.
7. The apparatus of claim 1, wherein:
the rules module is further configured to determine a
Synonym representation Score by applying the Set of
relevancy rules to each Synonym within a set of Syn
onyms for a Selected term;
the Sorting module is further configured to Sort the Set of
Synonyms based on the Synonym representation Score
for each Synonym; and
the output module is further configured to provide the
Sorted Set of Synonyms.
8. The apparatus of claim 1, wherein the output module is
further configured to mark the representation Score for each
term in an electronic version of the document.

9. The apparatus of claim 8, wherein the rules module is
further configured to interactively determine the represen
tation Score for each term while editing the electronic
10. A apparatus for identifying the content representation
value of a set of terms, the apparatus comprising:
a Section module configured to identify Sections of a
an input module configured to parse the document to
identify a Set of terms used in the document;
a rules module configured to determine a Set of Section
representation Scores for each term by applying a set of
Section relevancy rules,
an aggregation module configured to weight the Set of
Section representation Scores for each term to determine
an overall representation Score;
a Sorting module configured to Sort the Set of terms based
on the overall representation Score for each term; and
an output module configured to provide the Sorted Set of
terms.

11. The apparatus of claim 10, wherein the output module
is further configured to provide the Set of Section represen
tation Scores for each term.

12. A signal bearing medium tangibly embodying a pro
gram of machine-readable instructions executable by a digi
tal processing apparatus to perform operations to identify the
content representation value of a set of terms, the operations
comprising:
an operation to parse a document to identify a set of terms
used in the document,

an operation to determine a representation Score by apply
ing a set of relevancy rules to each term;
an operation to Sort the Set of terms based on the repre
Sentation Score for each term; and

an operation to provide the Sorted Set of terms.
13. The signal bearing medium of claim 12, further
comprising an operation to eliminate irrelevant terms from
the set of terms.

14. The signal bearing medium of claim 12, further
comprising an operation to provide the representation Score
for each term.

15. The signal bearing medium of claim 12, further
comprising an operation to provide a rule level representa
tion Score for each relevancy rule for each term.
16. The signal bearing medium of claim 12, further
comprising an operation to modify the Set of relevancy rules
to be used in determining the representation Score for each
term.

17. The signal bearing medium of claim 12, further
comprising an operation to Suggest changes to the document
that will improve the representation Score of a Selected term.
18. The signal bearing medium of claim 12, further
comprising:
an operation to determine a Synonym representation Score
by applying the Set of relevancy rules to each Synonym
with a set of Synonyms for a Selected term;
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an operation to Sort the Set of Synonyms based on the
Synonym representation Score for each Synonym; and
an operation to provide the Sorted Set of Synonyms.
19. The signal bearing medium of claim 12, further
comprising an operation to mark the representation Score for
each term in an electronic version of the document.

20. The signal bearing medium of claim 19, further
comprising an operation to interactively determine the rep
resentation Score for each term while editing the electronic
version of the document.

